Sixteenth Annual Poultry Field Day by Department, Animal Science
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Poultry Field Day Proceedings and
Research Reports, 1984 Animal Science Reports
1984
Sixteenth Annual Poultry Field Day
Animal Science Department
South Dakota State University
Follow this and additional works at: http://openprairie.sdstate.edu/sd_poultry_1984
This Report is brought to you for free and open access by the Animal Science Reports at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in South Dakota Poultry Field Day Proceedings and Research Reports, 1984
by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more
information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Department, Animal Science, "Sixteenth Annual Poultry Field Day" (1984). South Dakota Poultry Field Day Proceedings and Research
Reports, 1984. Paper 1.
http://openprairie.sdstate.edu/sd_poultry_1984/1
SDSU
16th Annual
POULTRY DAY
Thursday, Nov. 1,1984
Stauroiite Inn
BrookingSjSD
fcJt JL!L<julQ^
r
SIXTEENTH ANNUAL POULTRY DAY
Thursday, November 1, 1984
Staurolite Inn, Brookings, South Dakota
9:30 a.m. REGISTRATION AND REFRESHMENTS
($10 registration fee, includes copy of proceed
ings and luncheon ticket)
RESEARCH REVIEW SESSION
Dr. John R. Romans, Presiding
10:00 a.m. Alternate Protein Sources and Grains for Growing
Pullet and Laying Hen Diets - Dr. Darwin G.
Britzman, GTA Feeds Division of Harvest States
10:30 a.m. Meat and Bonemeal with Soybean or Sunflower Meal
for Laying Hens - Dr. C. Wendell Carlson
11:00 a.m. Single phase or Step-down Protein for Growing
Pullets - Dr. Ali B. Kashani
11:30 a.m. Virginiamycin, Terramycin and Copper for Growing
Turkeys - Hossein Samie
12:00 NOON - LUNCH
Phillip E. Plumart, Master of Ceremonies
Presenting the 1984 Poultryman of the Year!
Speaker - Dr. H. Ray Hoops, President, SDSU
EDUCATIONAL SESSION
Dr. C. Wendell Carlson, Presiding
1:30 p.m. Avian Influenza - Can We Control It? - Dr. David
A. Halvorson, University of Minnesota
2:00 p.m. What is Cholesterol, Where Do We Get It and Why
Do We Need It? — Dr. C. Wendell Carlson
2:30 p.m. What are ths Effects of Diet on Blood Cholesterol?
- Dr. Roger Shewmake, Head, Nutrition and Food
Science, SDSU
3:00 p.m. How Should We Promote Eggs? - Jo Manhart,
Secretary, Missouri Egg Council
3:30 p.m. "Egg and Turkey Pickup" - Jayne Johnson Cutler,
SDPIA, Egg and Turkey Promoter
4:00 p.m. Annual Business Meeting of SDPIA - President,
Dale Borchard, Presiding
5:00 p.m. SDPIA Board organization
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Dale W. Borchard (President, SDPIA), Owner, Dakota Best, Inc.
Redfield, South Dakota
Darwin G. Britzman, Ph.D., Director of Research, Harvest States
Coop, GTA Feed Division, Sioux Falls, South Dakota
C. Wendell Carlson, Ph.D., Professor and Leader, Poultry
Research and Extension, Department of Animal and Range
Sciences, South Dakota State University, Brookings,
South Dakota
Jayne Johnson Cutler, Egg and Turkey Promoter, SDPIA, Frederick,
South Dakota
David A. Halvorson, D.V.M., Extension Veterinarian, College of
Veterinary Medicine, University of Minnesota, St. Paul,
Minnesota
A. Ray Hoops, Ph.D., President, South Dakota State University,
Brookings, South Dakota
Ali B. Kashani, Superintendent, Poultry Research Center, Depart
ment of Animal and Range Sciences, South Dakota State
University, Brookings, South Dakota
Jo Ann Manhart, Secretary, Missouri Egg Council, Columbia,
Missouri
Phillip E. Plumart, Extension Poultry Specialist, Department of
Animal and Range Sciences, South Dakota State University,
Brookings, South Dakota
John R. Romans, Ph.D., Head, Department of Animal and Range
Sciences, South Dakota State University, Brookings,
South Dakota
Hossein Samie, Graduate Research Assistant, Department of
Animal and Range Sciences, South Dakota State University,
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Dakota
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POULTRY
MEAT AND BONEMEAL WITH SOYBEAN OR SUNFLOWER
MEALS AS PROTEIN SUPPLEMENTS FOR
12% PROTEIN LAYER DIETS
1
C. Wendell Carlson and All B. Kashani
Department of Animal and Range Sciences
POULTRY 84-1
Previous studies at our station have shown meat and bone-
meal to support sub-standard performance of laying hens when
used as the sole protein supplement. In a 1981 report we showed
that even when diets were fortified with amino acids to supply
the NRG (1977) requirements, performance with meat and bonemeal
was poor and increasingly so as protein was reduced from 16 to
14 to 12%. With sunflower meal, performance was not reduced
with lower protein levels.
Two subsequent studies have confirmed that as a sole sup
plement, meat and bonemeal supported sub-optimal performance
with both 16 and 12% protein diets. However, when meat and
bonemeal was supplemented with either soybean or sunflower
meals, performance was nearly normal. In both studies the
combination of meat and bone meal with sunflower meal supported
significantly better performance than the combination of meat
and bonemeal with soybean meal.
In another study, where wheat or equal parts of corn and
oats or equal parts of corn, wheat and oats were used as the
major energy source replacing all corn, performance was not
reduced by meat and bonemeal as it again was with corn. Exam
ination of amino acid intake data has suggested isoleucine to be
borderline in meeting the requirements and that particularly
with the grain variations, palatability itself may explain the
performance.
The present 10-month study was conducted with graded levels
of meat and bonemeal replacing both soybean or sunflower meals
at 100:0, 75:25, 50:50 or 25:75 percent proportions. A further
treatment was 12% wheat bran added to the corn-mbm diet. There
were five replicates of 12 Shaver 288 pullets each at 27 weeks
of age on each treatment, factorially arranged. Criteria were
hen-day egg production, feed consumption, egg weight and quality
and livability. The formulae for the diets used are given in
Tables 1 and 2. All of the indicated amino acids were supplied
in amounts to provide the NRC (1977) requirements.
The data shown in Table 3 have been combined for the
soybean and sunflower meal groups since there was no major
Professor and Leader, Poultry Research
Superintendent, Poultry Research Center.
and Extension;
difference in the responses from meat and bonemeal replacements.
Although H-D production appeared to be reduced by the 50% M & B
replacement level, the differences were not significant;
whereas, they were at the 75% level. However, egg size was
significantly reduced by the 50% level. It appears; therefore,
that to maintain optimum performance, meat and bonemeal protein
should not replace more than something between 25 and 50% of the
plant protein. The separated results for sunflower meal indi
cated that the 50% level was satisfactory with that supplement.
Hens on the sunflower series ate significantly more feed
and they produced larger eggs. Otherwise performance was very
similar for the two plant protein series and the results indi
cate that either soybean or sunflower meals can be used when
properly supplemented for egg production.
Performance on the all meat and bonemeal diet was very
poor, confirming our previous observations. It would appear
that wheat bran stimulated feed intake which supported a marked
improvement in performance. The variations in egg albumen
quality and mortality were not statistically significant, but it
is apparent that all meat and bonemeal did not support maximum
livability.
No good explanation for the poor performance of hens on
high meat and bonemeal diets is yet available. Palatability
appears to be a factor, but the reason for reduced intake is
unknown. Other work has suggested poor biological availability
of isoleucine and cystine in meat and bonemeals. Phosphorus
excesses have been suggested. From the common use standpoint
where meat and bonemeals would seldom be used at over 5% levels
there would not be a practical concern with their use.
Table 1. Composition of Diets Using Different Ratios
of Protein From Soybean Meal to Meat and Bonemeal, %
SB:MEM 100: 0 75: 25 50:50 25: 75 0: 100
Yellow corn 76.5 77.7 79. 1 80.7
1CO
1100
Soybean meal (47%) 11.0 8.6 5.2 2.0
Meat + bonemeal — 2.0 4.9 7.6 9.4
Dehydrated alfalfa M 2.0 2.0 2.0 2.0 2.0
Limes tone 7.0 6.7 6.3 6. 2 6.0
Dicalcium phosphate 2.5 2.0 1.5 0.5 — _
Vitamin premix 0.5 0.5 0.5 0.5 0. 5
Salt premix 0.5 0.5 0.5 0.5 0.5
Lysine 0.08 0.11 0. 14 0. 18 0. 20
Methionine 0.05 0.06 0.07 0.08 0.09
Calculated Analysis
ME, Kcal/kg 2888 2875 2925 2952 2968
Protein, % 12.0 12.0 12.0 12.0 12.0
Lysine, % (0.63) 0.6 0.6 0.6 (0.75)
Methionine.+
Cystine, % (0.53) 0.5 0.5 0.5 (0.59)
Isoleucine (0.50) 0.58 0.55 0.51 (0.50)
Leucine (1.37) 1.26 1.24 1.23 (1.53)
Valine (0.60) 0. 61 0.60 0.59 (0.67)
Tryptophan 0.15 0. 14 0. 13 0. 12 0.11
Table 2. Composition of Diets Using Different Protein Ratios
From Sunflower Meal to Meat and Bonemeal, %
SFrMBM 100: 0 75: 25 50:50 25:75
Meat +
Bonemeal
Wheat bra:
Yellow corn 74.8 76.3 78.1 80.3 69. 0
Sunflower meal 12.7 10.0 6.1 2.3 —
Meat + bonemeal — 2.0 5.0 7.7 8.0
Dehydrated alfalfa 2.0 2.0 2.0 2.0 2.0
Wheat bran — — — — 12.0
Limestone 7.0 6.7 6.3 6.2 6.0
Dicalcium phosphate 2.5 2.0 1.5 0.5 0.5
Yellow grease — — — — 2.0
Vitamin premix 0.5 0.5 0.5 0.5 0.5
Salt premix 0.5 0.5 0.5 0.5 0.5
Lysine 0.23 0.23 0.20 0. 18 0 . 18
Methionine 0.15 0. 15 0.15 0. 15 0. 15
Calculated Analysis
ME, Kcal/kg 2776 2800 2810 2827 2784
Protein 12.0 12.0 12.0 12.0 12.0
Lysine 0.6 0.6 0.6 0.6 0.6
Methionine +
Cystine, % 0.5 0.5 0.5 0.5 0.5
Isoleucine 0.58 0.57 0.54 0.52 0.50
Leucine 1.18 1.19 1.20 1.21 1. 15
Valine 0.49 0.51 0.54 0.56 0.58
Tryptophan 0.14 0. 14 0. 13 0. 14 0. 13
Table 3. Effects of Increasing Levels of MBM in Diets Containing
SB or SF as Protein Supplement and the Response to Wheat Bran
Rat i o of Plant to Animal F
100 : 0 75: 25 50: 50
Means of ten 2
Hen-day production, % 70 .0^ 70.8^ 67.2 ^
Feed/day, g 117 118 115
Feed/doz. , ){g 2 •1 K 2.1 2.1.
Average egg wt., g 61 .3^'^ 61.9^ 60. 6
Average body wt., kg 1 .62^ 1.61^ 1.55®
G egg/day 42 .6® 43.6 ® 40. 6 ®
G egg/G feed . 37^ . 37^ .36^
Haugh units 77 . 2 78.7 79. 3
Mortality 7 . 6 4.7 10.9
25: 75
61. 1
112
2.2
59. 9
1
36
80
10
33
5
6
Wheat Bran
0:100 0:100+
50.0
104. 6
2.5
59. 6
1.54
29. 8
.29
78.9
12.6
a,b
58. 4»
111.5*
2.3
60 . 6
1.53
35. 2*
. 32*
80. 7
6.7
a, b
Data followed by unlike superscripts differ at the 5% level of significance.
Significant from the corresponding control at the P<0.05 level.
POULTRY
MEAT AND BONEMEAL IN A SINGLE PHASE OR
STEP-DOWN PROTEIN PROGRAM FOR GROWING PULLETS
.1
All B. Kashani and C. Wendell Carlson
Department of Animal and Range Sciences
POULTRY 84-2
With increased use of least cost formulation more inform
ation is needed about individual ingredients, particularly when
sub-optimal levels of nutrients are provided. Meat and bone-
meal, for example, has been shown to be ah inadequate source of
protein when used at over 50% of the total supplement for layers
receiving low protein diets. The purpose of this study was to
determine the effect of meat and bonemeal for growing pullets
fed two types of feeding programs.
As shown in Table 1, one feeding was a traditional step-
down protein program where chicks are fed a 20% protein diet up
to 10 weeks of age and then a 12% protein diet up to 20 weeks
(program A). With this program, meat and bonemeal provided 0 or
25% of the total protein supplement during the first 10 weeks
and 0 to 100% of the total protein supplement from 10 to 20
weeks of age (treatment 1 and 2). The second program (program
B) involved feeding a 14% protein diet from 0 to 20 weeks of
age. Diets for program B contained either corn-soy (treatment
3) or corn-soymeat and bonemeal (treatment 4). Each treatment
was replicated ten times using initially 46 chicks per repli
cate. Birds were weighed at 7, 10, 14 and 20 weeks of age in
groups. At 20 weeks the pullets were transferred to a layer
house and placed in cages in groups of four and fed a 14%
protein layer diet for a two-week transitional period, following
which a mostly oats layer diet was offered.
Using the conventional step-down protein program resulted
in production of significantly heavier pullets up to 14 weeks of
age (Table 2). However, the 20-week body weights were not
significantly affected by the feeding program. Pullets fed
soybean meal as the only source of protein supplement were
heavier up to 14 weeks as compared with those which received
meat and bone meal. The differences related to protein supple
ment source at 20 weeks did not prove to be significant. The
overall feed consumption was reduced by 4% when the single phase
14% protein diet was' compared to the step-down protein feeding
regimen. Feed efficiency during growth was variable, although
the overall effect favored program B. Mortality, on the other
hand was significantly increased as the result of feeding the
low protein starter diet as compared to the conventional diet.
1
Superintendent, Poultry Research Center; Professor and
Leader, Poultry Research and Extension.
The ultimate goal of pullet rearing, which is subsequent egg
laying performance, was not significantly affected by either
method of feeding or source of protein supplement during the
first six weeks of egg production (Table 3).
Based on these data, meat and bonemeal appears to be a
satisfactory source of protein supplement for growing pullets
when its limits as determined by mineral contents are
considered. Further studies should be conducted to confirm the
feed savings experienced by using single phase protein feeding
programs.
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Table 1. Composition of Experimental Diets
Ingredient 0-
Feeding
Treatment 1
lOwk 10-20wk
Program A
Treatment
O-lOwk 10-
2
20wk
Feeding
O-lOwk 10-20wk
Program B
Treatment
O-lOwk 10-
4
20wk
Yellow corn 64.0 80.0 66.5 84.0 80.0 80.0 82.0 82.0
Soybean meal 27.5 8.0 20.0 — 12.0 13.5 5.0 5.5
Meat & bonemeal — — 6.5 7.0 —. — 6.0 7.5
Alfalfa meal 2.0 6.0 3.0 6.0 2.0 3.0 3.0 3.0
Fish meal 2.0 — 2.0 — 2.0 — 2.0
Yellow grease 1.0 2.0 1.0 2.0 1.0 1.0 1.0 1.0
Dicalcium phosphate 1.5 2.0 — — 1.5 2.0
Limestone 1.0 1.0 — — 1.0 1.0
Vitamin premix 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Salt premix 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
DL-methionine .05 .05 . 08 .08
L-1ys ine . 10 . 10 . 15 . 15
Calculated Analysis
Protein, % 20.4 12.0 20.4 12.0 14.5 14.2 14.5 14. 2
ME, Kcal/kg 3016 3133 3055 3204 3162 3155 3188 3168
Ca, ^ .91 .92 .90 .83 .88 .89 .81 .84
P, % .69 .66 .72 . 62 .64 .69 .64 . 65
Lys ine 1. 12 .46 1.05 . 38 .76 .71 . 79 . 70
Methionine + cystine . 70 .45 .66 .40 . 62 .56 . 63 . 61
Table 2. Effects of feeding program and protein
source on body weight and feed consumption
0 wk 7 wk
Avg body
10 wk
wt
14 wk 20 wk
Avg feed
0-10 wk
consumpti
0-14 wk
on/b i rd
0-20 wk
(g) (g)
Feeding program A 34 498** 817** 1096** 1470 2658** 4824** 7694**
Feeding program B 34 416 731 1065 1454 2444 4567 7378
Protein source
soybean meal 34 462* 792** 1088* 1471 2590 4773 7618
soybean meal +
meat + bonemeal 34 452 774 1073 1454 2513 4617 7455
Treatment 1 34 499 840 1107 1480 2708 4932 7855
Treatment 2 34 496 794 1086 1460 2609 4715 7534
Treatment 3 34 425 744 1069 1462 2472 4614 7380
Treatment 4 34 408 717 1059 1446 2416 4520 7377
♦ P<.05.
** P<.01.
Table 3. Effect of feeding program and protein source on feed efficiency
mortality and subsequent egg production rate.
% hen day
Feed gain mortality product ion
(age in days) (age in days)
0-10 wk 0-14 wk 0-20 wk 0-20 wk 138-154 155-183 138-154 155-183
Feeding Program A 3.46 4.54» 5.36» 1.3# 61. 6 84.9 1.2 0.8
Feeding Program B 3.51 4.43 5.26 3.8 61.4 83.8 0.8 1 .5
Protein Source
0.8 1.5soybean meal 3.42 4.53 5.30 3.3 61.8 84.1
soybean meal +
0.8meat + bonemeal 3.55 4.44 5.20 1.8 61. 3 84.6 1.1
Treatment 1 3.36 4.60 5.43 1.52 62.7 84.6 1.0 1.2
Treatment 2 3.56 4.48 5.28 1.09 60. 9 83.6 1.5 0.5
Treatment 3 3.48 4.46 5. 17 5.00 60.6 85.2 0.8 1.7
Treatment 4 3.54 4.40 5.22 2.60 62.0 84.0 0.8 1.2
* P<.05.
POULTRY
VIRGINIAMYCIN, TERRAMYCIN AND COPPER
. FOR GROWING TURKEYS
I Hossein Sarnie, M. Hassibi, All B. Kashani
1 and C. Wendell Carlson
/ Department of Animal and Range Sciences
POULTRY 84-3
During the past three decades many studies have been
reported which show positive growth responses to dietary anti
biotics in turkey nutrition. Different feed additives have
been used extensively in poultry diets at this station to study
their effects on poultry performance. Copper (Cu) has been
shown to stimulate growth, reduce the incidence of aortic rup
ture and prevent crop mold growth in turkeys. The affects of
Bacitracin, Terramycin and Virginiamycin on growth rates of
turkeys have been reported by many investigators. Turkeys have
been shown to give better responses from antibiotics in old
environments or on lower energy diets or when some nutrients
were marginal or even deficient in diets.
This report summarizes the results of feeding the above
mentioned feed additives on the growth of 3780 male and 216
female Nicholas White turkeys in 4 experiments. Females were
only used in the last experiment. The poults were housed in
floor pens with shavings for litter and individual weights and
group feed consumption data were obtained at 4-week intervals.
All birds that died were necropsied for cause of death.
In experiment 1, the effects of 60, 120 or 240 ppm Cu were
studied as might be altered by 75, 100 or 125% of the NEC (1977)
recommended levels of the sulfur containing amino acids (S-AA).
Low protein diets as recommended by Guenthner et al. (1978)
provided 23, 20, 18, 16, 14 and 12% protein for each successive
4-week period. The addition of 60 ppm Cu increased body weights
by nearly 3% at 8 weeks of age while 120 or 240 ppm Cu signifi
cantly decreased body weights at this age. However, the
differences due to the addition of Cu disappeared after this
time. Those turkeys receiving 75% of the NEC level of S-AA had
significantly lower body weights compared to those on the 100 or
125% S-AA diets but only up through 16 weeks of age (see Poultry
81-2).
In the second experiment 60 ppm Cu was compared to Neo-
Terramycin @ 200 gm/ton (80 gm/ton Terramycin after 12 weeks)
and to Zn-Bacitracin @ 50 gm/ton (25 gm/ton after 8 weeks). Low
protein diets similar to those used in experiment 1 and a high
protein series of diets (Waibel, 1975) 32, 26, 20, 19, 18 and
1
Graduate Assistant; Graduate Assistant; Superintendent,
Poultry Eesearch Center and Professor and Leader, Poultry
Eesearch and Extension, respectively.
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16^ protein dropped at 4-week intervals were used in this
experiment. Turkeys on the low protein diets received either 75
or 125% of the NRC levels of S-AA and the high protein diet
provided 125% of the NEC levels of S-AA. Addition of 60 ppm Cu
did not cause any increase in body weights in this study. Tur
keys on the Neo-Terramycin containing diet were 4% heavier than
the controls at 8 weeks of age. At 24 weeks of age, the toms
that had received Terramycin were 3% heavier and those on Bacit-
racin were 1% heavier than the controls (see Poultry 82-2).
The third experiment was designed to study the effect of
Neo-Terramycin at 200 gm/ton (80 gm/ton Terramycin after 8
weeks) and a combination of Neo-Terramycin and 120 ppm Cu. At 8
weeks of age, the combination of Cu and Neo-Terramycin produced
birds that were 1% heavier than those which received Neo-Terra
mycin alone, suggesting that the effect of these 2 drugs could
be additive. However, the copper effect was lost by 15 and 24
weeks (see Poultry 83-8).
Experiment 4 was conducted to determine whether or not
Virginiamycin could improve weight gain in the presence of
amprolium, an anticoccidial agent. A total of 180 males and 216
females were used in this study. A dietary series to supply
protein as recommended by NRC (1977) provided 28, 25, 22, 19 and
16.5% protein for each successive 4-week period. Turkeys
received 0.025% amprolium or a combination of 0.025% amprolium
and 20 gm/ton Virginiamycin. Hens and toms were on the experi
ment for 16 and 20 weeks respectively. The combination of
amprolium and Virginiamycin increased the weight of males by 3%
and that of females by 4.3% at 16 weeks of age. No differences
in torn body weights were observed at 20 weeks of age (table 1).
Feed conversion data were calculated for all experiments.
The turkeys in the first experiment on 60 ppm Cu showed 6%
better feed efficiency and those on 120 or 240 ppm Cu were 10.6%
more efficient than the controls in converting feed. In the
second experiment, turkeys on Terramycin, Bacitracin or Cu were
3.5% better feed converters as compared to those birds on the
control diet. No differences were observed between these drugs
as to feed efficiency. Diets with Terramycin or the combination
of Terramycin and Cu showed no conversion superiority over the
control diets in the third experiment. Results from the last
experiment showed that at market weights females on Virginiamy
cin converted feed 2% better than the controls; whereas, males
showed no effect. Up through 16 weeks the toms on Virginiamycin
had been somewhat more efficient but were markedly less effi
cient during the last period.
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Table 1. Effect of Virginiamycin on Performance of Turkeys
Period
4 wks
8 wks
12 wks
16 wks
20 wks
4 wks
8 wks
12 wks
16 wks
20 wks
0-20 (0-16) wks
.93
3.38
6.36
9.80
12.35
1.51
2.10
3. 10
3.66
4.40
3.19
Controls Virginiamycin
Avg Weight - Kg
. 81
2.73
4.94
7. 14
.97
3.46
6.56
10. 10
12.23
Feed/Gain
1.53
2.15
3.21
4.47
3. 12
1
2
3
3,
5,
3,
47
08
05
58
19
17
. 87
2.89
5.30
7.46
1.44
2.07
3. 10
4.58
3.06
20 gm/ton, amprolium at .025% was in all diets.
13
POULTRY
WHAT IS CHOLESTEROL, WHERE DO WE GET IT
AND WHY DO WE NEED IT?
1
C. Wendell Carlson
Department of Animal and Range Sciences
POULTRY 84-4
Cholesterol is a high molecular weight alcohol found in all
animal tissue. When purified it is a yellow compound and its
molecular structure is similar to and really the parent com
pounds from which the bile acids, sex hormones, vitamin D and
adrenal hormones are produced as diagrammed in Figure 1. In an
adult human, cholesterol is synthesized in the liver at the rate
of 1.5 - 2.0 gm per day. Therefore, the normal dietary intake
of from 200 to 600 mg is only a small part of what there is to
work with. Dietary sources are foods of animal origin - rela
tive amounts are shown in Table 1.
Consumption of 2 eggs would provide about 520 mg of chol
esterol with the values as shown in this table. The American
Heart Association recommends that cholesterol intake be limited
to 300 mg per day. This means that egg consumption therefore,
would have to be limited to less than one a day if other animal
foods are consumed. That one recommendation has to be a major
reason for yearly per capita egg consumption declining from over
400 in 1946 to around 260 today. Our main concern with the AHA
is that they believe the epidemiological reports which conclude
that populations consuming more cholesterol have higher blood
levels of cholesterol and subsequently higher incidences of
coronary heart disease. It is true that cholesterol may form a
deposit in the walls of arteries and may cause a blood clot to
form or otherwise restrict blood flow to the heart as well as
other parts of the body. However, there still is no clear
evidence that dietary cholesterol has any effect upon the blood
level of cholesterol in most persons that do not consume excess
ive calories. Further, people with high blood cholesterol
levels may show very limited cholesterol deposits, others with
low cholesterol levels may have excessive deposits. What causes
deposition is unknown.
There have been several studies showing that up to 4 eggs
per day have not caused any significant effect on blood choles
terol levels. This work was capped by the report from Texas A &
M University (O'Brien and Reiser 1980) that showed the meat
source to not affect the response either. Red meats, fish or
poultry were involved.
1
Professor and Leader, Poultry Research and Extension,
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Getting back to the metabolisin diagram in Figure 1, choles
terol is essential to life. Without bile acids as formed from
cholesterol we could not digest and absorb fats. This requires
the major quantity and this varies with the amount of fat con
sumed. Each of the other uses indicated are essential to life,
from the formation of cell walls to reproduction, as governed by
the sex hormones. The adrenal hormones corticosterone and
desoxycorticosterone are required for water and fat metabolism
as well as in responding to stress. Vitamin D which regulates
calcium utilization may be supplied as such in irradiated or
supplemented milk but most of us that are exposed to sunlight
produce all we need from cholesterol. The body has a feedback
system which regulates cholesterol synthesis according to need,
such that if we were to consume 1000 mg per day the liver would
produce less than if we consumed 300 mg. Blood levels would
remain the same.
In summary, cholesterol is essential to life and for most
normal persons the usual diet which minimizes calories but
includes cholesterol sources is not a major factor in influenc
ing blood levels and coronary heart disease. With this back
ground we need to emphasize the exceedingly high nutritional
value and economy of eggs and poultry meat as well as most other
animal products for the human dietary.
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Table I. Cholesterol Content of Foods
Food mg/100 gm portion
Whole egg 480*
Chicken breast 85
Chicken drumstick 94
Turkey breast 76
Turkey leg 89
Duck 84
Goose 91
Beef chuck 106
Beef steak, sirloin 85
Beef heart 274
Beef liver 438
Lamb chop 122
Leg of lamb 89
Pork ham 55
Pork chop 98
Veal cutlet 101
Salami 79
Vienna sausage 52
Braunschweiger 156
Milk 3.3 ^ fat 14
Milk 2.0 % fat 8
Cheese, cheddar 105
Ice cream, 10% fat 45
* 260 mg in a standard 2 oz egg.
1
Meat values were taken from "The Meat We Eat
by Romans et al., 1985, the others from USDA
Handbook 8.
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Figure 1. Cholesterol and its Metabolism
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200-600 mg/day
Other uses:
Cell walls
Sex Hormone
Adrenal Hormone
Vitamin D
Others
POULTRY
WHAT ARE THE EFFECTS OF
DIET ON BLOOD CHOLESTEROL?
1
Roger A. Shewmake, Ph.D.
Department of Animal and Range Sciences
POULTRY 84-5
The Concern
Should we cut our intake of cholesterol and saturated fats?
Many health authorities have been urging such reductions to help
combat coronary heart disease (CHD).
Excluding the greatest cause of death and disability in the
United States, the next nine leading causes added together would
not equal number one: coronary heart disease. More than one
million heart attacks occur in the U.S. each year and cause more
than a half million deaths.
Dietary Effects in General
Our diets hav
thesis in the body,
we ingest fat, we
liver. Cholesterol
several other facto
and the degree of
Bile acids directly
while unsaturated
unknown mechanism.
e a profound influence upon cholesterol syn-
If we fast, less cholsterol is produced; if
stimulate the cholesterol biosynthesis of the
synthesis also is regulated (or affected) by
rs, including certain hormones, bile acids,
saturation of the fatty acids in the diet,
inhibit synthesis in the intestinal mucosa,
fatty acids reduce plasma cholesterol by some
Consumption of cholesterol itself by humans leads to a
reduction in overall cholesterol synthesis. Such compensatory
mechanisms are very effective for most individuals. In those
individuals in which the mechanism is not effective, we see a
rise in blood cholesterol. In those who are prone to increased
tissue deposition, there may be enhanced risk of atheroscler
osis. On the other hand, some people with high blood cholest
erol levels may not be at risk.
We are continually confronted with information telling us
that by simply avoiding certain foods we can reduce our chances
of heart disease. We are promised both increased quality and
length of life. Will a decrease in foods containing cholesterol
and animal fat do this for us?
1
Associate Professor and Head, Nutrition and
Department, South Dakota State University.
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Food Science
The Assumption
Let us suppose that we were all of the same genetic stock,
living under the same environmental conditions, subject to iden
tical stress, living at the same pace, with equal activities and
consuming monotonously similar foods, prepared in like fashion.
If we were also subject to great dietary-induced fluctuations in
our blood fats and were subject to lesions caused by the fats,
application of these dietary rules would probably benefit all of
us: reduce cholesterol intake to less than 300 mg per day,
consume no more than 35 percent of all our calories as fats and
oils, and eat less than 10 percent of our calories as saturated
fat.
We have cloned cells in very controlled laboratory situa
tions, but we humans do not exist as clones (as of yet) and have
never lived in identical situations. Therefore, these cholest
erol-reducing measures are not equally effective or necessary
for each of us.
Complex Carbohydrates and Cholesterol
Our understanding of dietary influences upon cholesterol is
far from complete, but recent studies indicate that complex
carbohydrates, such as whole oats, oat bran, gum arable and
pectin, reduce serum cholesterol. These dietary fiber sources
seem to have one very important thing in common: they are
higher in soluble fiber than in insoluble fibers, such as those
found in cellulose and wheat bran. These soluble fibers reduce
cholesterol by mechanisms other than simply increasing bile salt
loss. One interesting area of study involves the effects of
increased fiber fermentation by gut bacteria, when they are
provided with increased dietary fiber.
Numerous research projects indicate that many of the foods
our ancestors consumed in larger quantities than we presently do
seem to have a definite protective effect in regard to the
intake of fats.
The Future
There may be very good alternatives to our present diet,
other than harping on the elimination of such wholesome foods as
eggs, beef, pork, lamb and milk products. Indications are, that
for the cholesterol-susceptible population (a minority), if we
concentrate on the types of carbohydrates that we consume,
especially on those of a complex nature with higher soluble
fiber content, we may be able to "have our cake and eat it too."
We would all like to have an easier answer to the problems
of health. In one area, nutrition, we may be able to improve
the prospects by relying on foods that are less refined, such as
fruits, vegetables and whole grain products. There are also
economic advantages to utilizing the higher-fiber foods. They
are usually less expensive at the marketplace and may represent
much larger savings in medical expenses in the future.
19.
In summary, the type of fat that we consume may not be of
critical importance if the carbohydrates normally consumed are
selected more carefully. Another very important consideration
is the need to increase our physical activity to help combat the
"American Disease" (millions of Americans are at least 20%
overweight). Therefore, through non-traumatic dietary changes
(increased complex carbohydrates) and blood lipid changes
brought about by physical activity (and weight reduction), we
could probably dramatically improve the coronary heart disease
picture.
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EGG PROMOTION ACTIVITIES IN MISSOURI
1
Jo Manhart
Department of Animal and Range Sciences
POULTRY 84-6
For the past 8 years, I've been promoting eggs in the state
of Missouri, 6 years of that time as the sole full-time employee
of the Council, making the position one of lobbyist, office
manager, promoter, trainer of promotion people, bookkeeper,
writer of agendas and minutes for the egg producers, worrier
about cholesterol, reacher-out to other states and regions in
the egg industry.
Missouri created a 9' tall, 85 pound chicken, "Eggatha",
who laid eggs and talked to spectators, unveiling her at South
eastern in Atlanta the year Ronald Reagan was keynote speaker.
After that mountaintop experience, Eggatha made the rounds of
fairs and supermarket dedicators in Missouri, with a brief
flight to San Diego at the invitation of Pacific Egg and Poultry
Association. She is now refurbished following a molt, and has
been purchased by a Missouri egg producer for his brand-name
promotion.
Eggatha was our splash on the national scene, all our other
activities have been confined to state borders. We have inves
tigated several promotion possibilities which haven't worked:
1.
2.
3.
4.
Placing a gold nugget (or an unsigned check) inside an
egg, letting it go the regular retail sales route,
achieving great publicity... "somewhere in Missouri
is an egg with a $5,000 gold nugget inside!"
Getting eggs sold by the pound, doing away with the
confusing-to-the-consumer spread among the size-
pricing.
Locating eggs in the meat case, along with other
protein foods.
Printing a "cholesterol" shelf-talker to be displayed
in the egg sales area.
The area where we have succeeded, though, is the "egg lady"
program. Missouri has, in addition to one full time and two
half-time promotion people, ten consultants geographically
placed around the state. It is this program which I would like
to describe to the South Dakota Poultry Industries Association
since they have so kindly invited to me attend their meeting.
Manager, Missouri Egg Council
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FATTY LIVER DISEASE AND DIFFERENT GRAINS
Chandi C. Rakshit and C. Wendell Carlson
Department of Animal and Range Sciences
POULTRY 84-7
The definite cause of fatty liver hemorrhagic syndrome
(FLHS) is still not certain. However, after several studies at
this center we can say that the etiology is in part related to
nutrition and metabolism as certain dietary ingredients have
been shown to have some protective action against the disease
(see A.S. Series 76-1, 77-27, 78-5, 79-24, 80-4, 81-5 and 83-
13).
The present experiment was conducted to study the effect of
distiller's dried grain (DDG), oats and a mixture of both in
layer diets on FLHS. FLHS was experimentally created by force
feeding at 1205» of the normal intake.
Three hundred sixty Shaver 288 birds at six months of age
were used in this experiment. Four diets were used. Diet one
was a regular corn-soy type of ration, diet two contained 20%
DDG as one of the ingredients, diet three contained a mixture of
oats and DDG and diet four had only oats as the major grain.
Feed consumption, egg production and other parameters were
recorded and analyzed for 12, 28-day periods and the results are
shown in Table 1. At the end of the first phase one-sixth of
the birds from each diet were force-fed at 120% of their normal
intake for three weeks; whereas the rest of the birds were fed
ad libitum. Following the 3 weeks all the birds were sacrificed
by cervical dislocation. The livers were scored for hemorrhage,
weighed and analyzed for liver fat content and the data are
shown in Table 2.
During phase one, the hens on diets three and four consumed
significantly less feed than those on diets one and two.
Following phase two of the experiment, livers from hens on the
diets containing the DDG and oats mixture or oats alone showed
significantly less liver hemorrhage than the livers from hens on
diets one and two. Hens on diet two containing DDG consumed
significantly more feed but body weight gain was significantly
less than for the other groups. Force feeding again signifi
cantly increased liver lipid content, hemorrhage and body weight
gain.
Graduate Student;
and Extension.
Professor and Leader, Poultry Research
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Table 1. Effects of Feed on Production Parameters in Phase One
Diets
Hen-day
produc-
t ion
Hen-day
feed
consump-
t ion
Kg of feed/
doz eggs
Avg
egg wt
Avg
body wt
Avg
Haugh
Unit
Hen-day
produc-
tion
G of
egg/gm
feed
% gm gm kg gm
1 Corn soy 74.0 127 2.11 62. 7 1.69 79 46. 1 0.37
2 DOG 74.8 132 2.16 62.3 1.68 82 46.3 0.36
3 Oats + DDG 71.5 118* 2. 05 62.7 1.70 80 44.4 0. 38
4 Oats 71.6 lie** 1.98 62.0 1 . 69 79 44.1 0.38
* Significant at (P<0.05).
Significant at (P<0.01).
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Table 2. Effects of Feed on Liver Parameters
Diet
Liver
wt
Liver
score
Total
1 i ver
1 ipid
Liver
1 ipid
wet
bas is
Liver
as
part
of body
Body
wt
change
Hen-day
produc-
t ion
1
Hen-day
feed
consumption
gm gm % % % % gm
1 Corn-soy 37.50 1.92 ® 3.06 7.68 1.83 111^ 34.9 129 ®
2 DOG 46. 91 1.83 ^ 4. 02 7.07 2.42 107^ 40.5 152 ^
3 Oats + DOG 43. 16 1.33^ 6.33 10.04 2. 14 llia.b 34. 1 137 ®
4 Oats 36.58 1. GO ^ 1.82 4.82 1.87 115® 35.3 136 ®
Force- feeding 45.42 1.92 ^ 6.34 11.57 ® 2. 05 120® 32.5 165 ®
Ad libitum 36. 67 1.12^ 1.27 3.2^ 2.08 102^ 39.9 112 ^
I
Three weeks during the 13th week of egg production and force-feeding,
a, b
Means with different subscripts are significantly different (P<0.05).
POULTRY
MEAT AND BONEMEAL WITH VARIOUS
GRAINS FOR EGG PRODUCTION
1
Ali B. Kashani and C. Wendell Carlson
Department of Animal and Range Sciences
POULTRY 84-8
A preliminary study with limited numbers of hens indicated
that meat and bonemeal provided a better protein supplement for
wheat, or equal combinations of corn-oats or corn-oats-wheat
than corn or oats alone for egg production. The study presently
in progress is a repeat of the previous study with larger
numbers of pullets at peak production.
A total of eighty—four .25—week old pullets of a commercial
strain were fed one of the six diets shown in Table 1, in an
attempt to compare various grains when meat and bonemeal is used
as the only protein source. Each treatment was replicated seven
times using 12 birds per replicate. The data for the first two
28-day periods are averaged and presented in Table 2.
Similar egg production rates, but significantly lower than
that for the control corn-soy diet, were maintained when oats,
oats-corn or wheat were used as the cereal grain. Using corn
alone with meat and bonemeal further depressed production
significantly. The combination of the three grains with meat
and bonemeal was similar to the corn-soy diet. Feed consumption
was significantly reduced when corn was used with meat and
bonemeal. In spite of large mortality variations, differences
were not significantly related to treatments.
With the exception of the data for pullets on the oats
diet, the early results appear to be quite consistent with the
previous experiment. The variation in-response to oats relative
to that for other treatments could be, in part, related to the
adaptability of the younger pullets to the change in fiber and
energy contents in their feed. A marked depression in
consumption of the oats ration was observed in the first period
of the current study which appeared to be adjusted during the
second period. Intake of the oats diet in the earlier study did
not improve until the fourth period. Whether the improved egg
production rate from the oats or wheat based diets relative to
that from corn, is related to protein contents of the grains,
which resulted in slightly lower requirements for the meat and
bonemeal supplement, or to their amino acid profile, remains to
be determined. Sulfur amino acids may be borderline.
1
Superintendent, Poultry Research Center; Professor and
Leader, Poultry Research and Extension.
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Table 1. Composition of Experimental Diets
Ingredient
Treatments
Ground corn 72.0 78.7 — — 40.0 27.5
Oats — — 81.5 — 40.0 27.5
Wheat
o
00
— 27.5
Soybean meal
(47^ protein) 15.5
Meat and bonemeal
(50% protein) — 13.3 9.0 6.0 11.0 8.0
Alfalfa meal 2.0 2.0 2.0 2.0 2.0 2.0
Dicalcium phosphate 3.0 .5 1.0 2.0 1.0 1.5
Limestone 6.5 4.5 5.5 5.0 5.5 5.5
Vitamin premix .5 .5 .5 .5 .5 .5
Salt premix .5 .5 .5 .5 .5 . 5
DL-methionine — .09 .09 . 11 . 09 . 09
Lys ine — .04 . 14 . 15
Calculated analysis
ME, Cal/kg 2850 2947 2313 2880 2675 2731
Crude protein, % 13.8 13.8 13.8 13.8 13.8 13.3
Crude fiber, % 2.4 2.3 9.6 3.1 5.9 5.0
Calcium, % 3.05 3. 14 3.22 2.91 3.39 3. 19
Phosphorus, % .86 1.0 .93 1.00 1.00 .97
Lysine, % . 65 .55 .64 .50 .59 .55
Methionine
cystine, % .51 .50 .51 .50 .50 .49
Valine, % .72 .66 .81 .59 .73 .66
Isoleucine, % .71 .56 .60 .62 .58 .57
Leucine, % 1.40 1.32 1.05 .89 1. 18 1.05
Arginine, % .96 .87 .98 .73 .92 . 82
Tryptophan, % . 18 . 12 . 16 . 11 . 14 . 13
Threonine, % .61 .55 .49 .42 .52 .47
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Table 2. Effect of Various Grains on Performance
of Laying Hens Using Meat and Bonemeal
as Protein Supplement
Treatment
"3 4~"
Hen-day -
bproduction, 87 . 1® ** 63.6 78.2^ 80.8^ 79.3
49.5^ 52,. 5
101^'° 100°
87 . 2^
Egg wt, g 52. gf ** 49.7° 51.6f
106
a 52. 6^
Feed/day, g 106^'°♦* ai'' . LIO ^ ,
G egg/100 g feed 43. 7® 39.2®'° 38. 3° 39.9^'° 42.0 a,l'41.8^'^
Mortality 11.9 11.3 8.9 1.8 1.8
a, b, c
Values with different letters in a row differ signif
icantly at P = .10.
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POULTRY
SUNFLOWER MEAL AS A PARTIAL OR TOTAL
REPLACEMENT FOR SOYBEAN MEAL
1
Ali B. Kashani and C. Wendell Carlson
Department of Animal and Range Sciences
POULTRY 84-9
In a series of two previous experiments, sunflower meal
with additions of lysine and methionine had been shown to sup
plement corn to support a high rate of egg production. The
present work was conducted to determine the efficacy of sun
flower meal in replacing parts or all of the soybean meal in 16
or 14% protein diets for laying hens with methionine and with
and without lysine supplementation.
As shown in Table 1, corn-based layer diet
using five combinations of soybean-to-sunflower
100:0, 75:25, 50:50, 25:75 and 0:100 % ratios
nine and lysine supplements were added to the
to provide the NRC (1977) requirements. Howev
tein diets were either supplemented with methi
or methionine alone to determine the necessity
tions as sunflower meal replaced soybean meal,
study was a 3 x 5 factorial one initially, usin
of 12, 27-week old birds per treatment.
s were formulated
meal to provide
of each. Methio-
14% protein diets
er, the 18% pro-
onine and lysine
for lysine addi-
Therefore, the
g five replicates
The overall egg production rate, feed consumption, feed
efficiency, egg weight, mortality, body weight change or Haugh
Unit data for 13, 28-day periods were not significantly affected
by either protein source or dietary protein level (Table 2).
Neither were there any significant interactions between the
factors studied. The results of this study indicate that sun
flower meal can replace parts or all of the soybean meal when
lysine and methionine contents are adjusted according to the NRC
(1977) requirements. Furthermore, 14% protein diets supple
mented with lysine and methionine provided a balance of amino
acids for laying hens that supported egg production rates com
parable to that from feeding 16% protein diets.
Superintendent, Poultry Research
Leader, Poultry Research and Extension.
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Table 1. Composition of Diets Containing Various Ratio of Soybean Meal to Sunflower Meal
Soybean meal protein:Sunflower meal protein
Ingredient
lOOiO 75i25 50i50 25i75 QilOO
dietary protein level (S»)
16 14 16 14 16 14 16 14 16 14
Ground corn 66.1 71.0
Soybean meal (48%) 21.4 16.0
Sunflower meal —
Dehydrated alfalfa 2.0 2.0
Dicalcium phosphate 2.5 2.5
Limestone 7.0 7.0
Yellow grease -- —
Vitamin preraix 0.5 0.5
Salt premix 0.5 0.5
Lysine® — —
Methionine — —
64.6
16.2
6.2
2.0
2.
7,
0.
0.
0.
0.06
0.02
70.5 62.5
12.2
4.7
2.0
2.5
7.0
0.5
0.5
0.06
0.01
10.9
12.6
2.
2,
7,
1,
0,
0
0. 13
0.05
69.5 60.5 67.0 58.0 66.0
8.2 5.6 4.2
9.3 19.4 14.4 26.0 19.5
2.0 2.0 2.0 2.0 2.0
2.5 2.5 2.5 2.5 2.5
7.0 7.0 7.0 7.0 7.0
0.5 2.0 1.0 3.0 2.0
0.5 0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5 0.5
0.1 0.19 0.15 0.26 0.19
0.04 0.08 0.05 0.08 0.06
0£llcul£1^6Cl£IT]Qlysis
ME, Kcal/kg 2738 2782 2720 2746 2740 2756 2697 2707 2637 2739
Crude fiber, % 2.4 2.4 3.1 2.9 3.8 3.4 4.6 4.0 5.3 4.5
Lysine^ % 0.83 0.67 0.75 0.67 0.67 0.64 0.58 0.63 0.49 0.61
Methionine +
cystine, % 0.58 0.51 0.58 0.51 0.58 0.51 0.58 0.51 0.58 0.51
Tryptophan, % 0.21 0.18 0.21 0.18 0.20 0.17 0.20 0.17 0.19 0.17
Isoleucine, % 0.84 0.72 0.83 0.71 0.81 0.70 0.81 0.70 0.79 0.69
Leucine, % 1.56 1.41 1.51 1.39 1.45 1.32 1.41 1.30 1.33 1.26
Valine, % 0.86 0.73 0.81 0.69 0.74 0.65 0.68 0.60 0.61 0.55
Lysine supplements were left out of all the 16% protein diets of one series for
comparison,
b
Lysine values for 16% protein series does not include supplemental lysine.
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Table 2. Performance of Hens as Affected by Sunflower Meal or Protein Level
% hen-clay Daily Feed/ Egg Final Mortality Haugh
product ion feed intake doz wt body wt (5K) Units
gm kg gm kg
Soybean:sunflower meal
100: 0 71.0 117 2.1 63.1 1.69 4.6 79
75: 25 70.2 119 2.1 63.5 1.69 5.1 78
50: 50 70.6 118 2.1 63.7 1. 68 5.0 78
25: 75 70.7 119 2.1 63. 0 1. 65 6.3 79
0: 100 72.6 120 2.0 62.3 1 .65 6.3 79
Protein level
16% + methionine 71. 2 121 2.1 63.4 1.68 4.9 79
16% + methionine
+ lysine 71. 3 118 2.1 63. 3 1.67 5.2 78
14% + methionine
+ lysine 70.5 118 2.1 62.7 1.67 6.4 79
II
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EFFECTS OF PELLETING, AUHEOMYCIN
AND GROWER DIET ON EGG PRODUCTION
1
Ali B. Kashani and C. Wendell Carlson
Department of Animal and Range Sciences
POULTRY 84-10
Antibiotics have recently shown rather consistent trends in
improving egg production rates of hens at older ages or after an
adaptation period. The purpose of the study reported herein was
to determine the effect of Aureomycin in mash or pelleted low
density layer diets.
A total of 1712, 27-week old pullets were fed the diet
shown in Table 1 as mash or pellets. One half of the birds
received Aureomycin at lOOgm/ton in both forms of feed for one
week of each 28—day period. The pullets had been previously fed
a grower diet made up of either mostly oats, corn-soy-whole sun
flower seeds or corn-sunflower seeds with and without .09?o
lysine (see Poultry 83—6 for details of grower treatments).
Therefore, the experiment was a 2 x 2 x 4 factorial with 3
replications of 32 to 36 birds per experimental unit.
As shown in Table 2, the overall egg production rate for
thirteen 28-day periods was not significantly affected by the
previous grower diets. Pelleting improved performance and
increased feed consumption (P<.01). However, the response to
Aureomycin varied significantly (P<.1) depending on the form of
feed. The antibiotic addition considerably improved production
of hens on mash, but depressed the egg production of those
offered pelleted feed. For an undetermined reason, the egg
production of birds on the control mash diet dropped markedly
during periods 6, 7 and 8. However, hens on pelleted diets with
or without Aureomycin maintained production at a more steady
rate and the rates dropped more gradually. Most of the differ
ences in overall egg production appeared to be related to those
periods where conditions apparently were not favorable.
Although pelleting resulted in improved laying performance,
a crude cost analysis reveals that it would be economical to
pellet feed under the conditions of this study only if process
ing costs were less than $12/ton with feed cost at about
$190/ton. At $120/ton of feed, pelleting costs would have to be
lower than $7.92/ton to make it worthwhile. Depending on
today's pelleting cost, it may not appear economically feasible
to pellet feed for egg production purposes. However, other
1
Superintendent, Poultry Research Center; Professor and
Leader, Poultry Research and Extension.
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factors including the ease of handling of bulky types of feed
like the one used in this study should be taken into consider
ation.
Table 1. Composition of Basal Diet
Ingredient
Ground oats 63.50
Yellow corn 16.60
Meat and bonemeal 5.70
Alfalfa meal 3.30
Soybean meal 1.40
Limestone 6.00
Dicalcium phosphate 1.50
Yellow grease 1.00
Salt premix 0.50
Vitamin premix 0.50
DL-methionine 0.15
Calculated analysis
Protein, % 13.0
ME, Kcal/kg 2494.0
Calcium, % 3.34
Available phosphorus, % 0.67
Crude fiber, % 8.30
32
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Table 2. Effects of Grower Diets, Pelleting and Aureomycin on Performance of Laying Hens
(13, 28-day periods)
Grower diet
1 oats diet
2 corn-soy-19S»
sunflower seeds
3 corn-38Sj sunflower
seeds
4 AS 3+ .9^ lysine
Feed form
Mash
Pelleted
Aureomycin
0
100 g/ton (fed one
wk/peri od)
Hen-day
product ion
%
72.6
69.9
71.4
72.7
70.5
72. 8»
71.8
71.5
Feed form x Aureomycin
Mash with no Aureomycin 69.6
Pellets with no Aureomycin 74.0
Mash with Aureomycin 71.4
Pellets with Aureomycin 71.6
Feed con
sumption/
day
131
132
131
131
131
132*
131.6
131.2
130
133
132
131
Egg
wt
63.7
63.8
64.0
63.5
63.6
63 . 8
63. 9
63.6
63,
63,
63,
63. 8
Egg/
100 feed
g
35
34
34
35
34
35
35
35
34
35
34
35
Haugh
Units
78
79
78
78
78
79
79
78
79
78
76
79
* Significantly increased over performance of hens on the mash feed (P<0.10).
Mortality
%
7.2
7.7
8.5
6.7
6.5
8.6
6.7
8.4
7.2
6.3
5.8
10.9
li
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PELLETING A CORN-SOY DIET CONTAINING WHEAT BRAN
AND THE LYSINE REQUIREMENT ON CORN-SUNFLOWER DIETS
1
M. Hassibi, C. W. Carlson and R. M. Luther
Department of Animal and Range Sciences
POULTRY 84-11
Pelleting rations for chickens and turkeys has been shown
to increase the rate of gain and improve feed efficiency. A
primary effect of pelleting is to increase the density of the
feed, thus allowing greater feed intake and consequently an
increase in rate of growth and efficiency of feed utilization.
This effect of pelleting is very important, especially with
higher fiber feeds (low density) in which the performance is
limited by the amounts of feed intake, The pelleting process
also has been shown to increase availability of nutrients such
as starch, fat, etc. With the recent interest in sunflower meal
availability, consideration of its use in turkey diets needs to
be given; however, a big concern would be the calculated need
for the considerable lysine supplementation.
Factorial experiments were designed to investigate the
effect of forms of feeds (original mash, firm pellet and poor
pellet) in corn-soybean and corn-sunflower diets and the level
of lysine supplementation (100, 85 and 70% of NRC) required in
corn-sunflower diets for optimum turkey performance (body,
feed/gain, etc.) when high fiber was included in the diet. For
the first study a total of 1200 day-old Nicholas White male
poults were randomly assigned to 36 pens. The high protein
dietary series of Guenthner et al. (1978) were used as a model
in this work. The corn-SBM diets contained 20^ wheat bran but
also 7% fat to provide energy. Comparable high fiber levels
were present in the corn-sunflower meal diets formulated to
provide 100, 85 and 70% of the NRC requirement for lysine at
essentially the same energy levels. All diets were reduced from
28 to 14% protein with age. Individual weight and group feed
consumption data were obtained at 4-week intervals.
A subsequent study using 750 males and females, Nicholas
turkeys, was conducted with the corn-sunflower diets to ascer
tain the effect of pelleting with this regime using lysine at
the 100% NRC levels.
Table 1 shows the average body weights from the first
experiment at 12, 18 and 20 weeks of age. At no time were there
significant differences (P<.05) in body weight among birds fed
the different forms of feed. However, it appeared that birds
1
Graduate Assistant; Professor and Leader, Poultry Research
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fed the good pellet gained more than those on either mash or
poor pellets. The lack of response to pelleting in this
instance could be explained in part at least by the fat addi
tions. At 12 and 16 weeks of age, turkeys receiving the 85
and 100^ recommended levels of lysine gained significantly
(P<.05) more than those fed the 70SS lysine level. At 20 weeks
of age the gain for turkeys fed the 1Q% lysine diets appeared to
be less compared to that for the others, but was not signifi
cantly so. Turkeys fed the good pellet showed superior feed
conversion compared to those on mash or poor pellets, even with
the high energy levels. Level of lysine had no significant
effect on feed efficiency. However, those turkeys receiving 70%
lysine appeared to show the poorest feed conversion, although
the performance was superior when corn-SBM diets (containing 20?^
WB and 7% fat) were fed. Further calculations showed that the
cost of production was less with feeding the sunflower diets.
Table 2 shows the effect of forms of feed (mash vs pellet)
and sex on turkey performance at 8, 12 and 16 weeks of age when
corn-SFM diets were fed in the subsequent study. The results
showed that turkeys fed the pelleted diets gained significantly
more compared to those on mash diets irrespective of sex. The
differences observed in F/G ratio by feeding different forms of
feed Were not significant though they appeared again to favor
the pelleted feeds.
It would appear from this work that the 85.^ levels of
lysine, with sunflower meal as the major protein supplement,
would be adequate for optimum and most economical performance.
There may be times when the 100% levels would be desirable.
When sunflower meal is used, the diets should be pelleted for
maximum performance. Whether lysine levels would be a factor in
the pelleting response should be determined.
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Table 1. Effect of Form of Diets on Performance of Turkeys
Body weight (age, wks) Feed/
gain Cost/
Treatment 12 16 20 (0-24) gain
kg icg kg wit itg
Corn 3 SBM
Mash .6.38^ 9.65^ 12.58^ 3.31 .77
Good pellet 6.57^ 9.94^ 13.08^ 3.18 .86
Poor pellet 6.40^ 9.70^ 12.77^ 3.22 .86
Corn - SFM
100% lysine (NRC) 6.04° 9.22° 11.73^ 3.54 .72
85% lysine (NRC) 5.95°'"^ 9.15°'^^ 11.62° 3.54 .69
70% lysine (NRC) 5.80'^ 8.96^^ 11.23° 3.66 .68
a, b , c
Means with different superscripts are significantly
different (P<.05).
Table 2. Effect of Form of Feeds on Turkey Performance
Body weight (age, wk) Feed/
gain
Diet Sex 8 12 16 20 (0-16)
kg itg itg itg wit
Corn - SFM
Mash Male 2.97 5.77 9.69 11.82 2.62
Pellet Male 3.20 5.99 9.99 12.19 2.55
Mash Female 2.65 5.03 7.66 — 2.79
Pellet Female 2.74 5.31 7.79 — 2.68
Statistical Analysis
Feed (F) NS * * * .
Sex (S) * ** **
NS = Not significant (P>.05).
* P<.05.
P<.01, females terminated at 16 wks.
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